
4

7LSXOLGDH +5D,

'LSWHUD#+HDGV########+4D#DQG#4E,7UXH#)O\#/DUYDH#+'LSWHUD,

0DQ\#WUXH#IO\#IDPLOLHV#KDYH#FRPPRQ#QDPHV1##7KHVH
QDPHV#DUH#JLYHQ#LQ#WKH#NH\#LPPHGLDWHO\#EHIRUH#WKH
ODWLQ#QDPH1

4

D1 0DQGLEOHV#PRYLQJ#DJDLQVW#RQH#DQRWKHU
VLGH#WR#VLGH>#KHDG#FDSVXOH#FRPSOHWH#DQG
YLVLEOH#+H[FHSWLRQ=#KHDG#FDSVXOH#LQ
7LSXOLGDH#LV#ZLWKLQ#WKRUD[#DQG#VPDOO,
1 1 1 1 1 1 1 1 1 1 1 1 VXERUGHU#1HPDWRFHUD1115

E1 0DQGLEOHV#PRYLQJ#XS#DQG#GRZQ#DQG
SDUDOOHO#WR#HDFK#RWKHU>#KHDG#FDSVXOH
SDUWLDOO\#RU#HQWLUHO\#UHWUDFWHG#LQWR#WKRUD[
DQG#XVXDOO\#VPDOO
1 1 1 1 1 1 1 1 1 1 1 VXERUGHU#%UDFK\FHUD11145

5

D1 +HDG#FDSVXOH#SDUWLDOO\#WR#IXOO\#UHWUDFWHG
ZLWKLQ#WKRUD[>#DQDO#VSLUDFOHV#+UHVSLUDWRU\
RSHQLQJV,#XVXDOO\#ERUGHUHG#E\#406#RU#80:
SDLUV#RI#VKRUW#OREHV#WKDW#DUH#RIWHQ#IULQJHG
ZLWK#VHWDH#+KDLUV,
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 &UDQH#)OLHV/#7LSXOLGDH

7KLV#LV#WKH#ODUJHVW#IDPLO\#RI#IOLHV/#WKRXJK#PRVW#RI
WKH#JHQHUD#DUH#QRW#DTXDWLF1#7KH#KDELWDW#DQG
IHHGLQJ#KDELWV#RI#DTXDWLF#ODUYDO#7LSXOLGV#DUH
GLYHUVH/#EXW#WKH\#FRPPRQO\#EXUURZ#LQ#VWUHDP
VHGLPHQWV1##$GXOW#7LSXOLGV#DUH#YHU\#VKRUW#OLYHG
DQG#UHVHPEOH#ODUJH/#ORQJ0OHJJHG#PRVTXLWRV1#
>024624<2&@

E1 +HDG#FDSVXOH#FRPSOHWH#DQG#YLVLEOH>#DQDO
VSLUDFOHV#ZLWKRXW#IULQJHG#OREHV
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6

http://www.entomology.umn.edu/midge/Tipulidae.htm


5

%OHSKDULFHULGDH +6D,

6

D1 +HDG#QRW#GLVWLQFWO\#VHSDUDWHG#IURP
WKRUD[>#ERG\#IODWWHQHG#DQG#GLYLGHG#LQWR#:
VHJPHQWV>#VHJPHQWV#409#HDFK#ZLWK#D#VLQJOH
VXFWLRQ#GLVN
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1HW0:LQJHG#0LGJHV/

%OHSKDULFHULGDH

7KH#%OHSKDULFLGDH#FOLQJ#WR#URFNV#LQ#IORZLQJ
ZDWHU#DQG#IHHG#RQ#GLDWRPV#DQG#RWKHU#DOJDH1#
>/242425@

E1 +HDG#DQG#WKRUD[#VHSDUDWHG#E\#D
FRQVWULFWLRQ>#QR#VXFWLRQ#GLVNV
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 7

7

D1 $EGRPHQ#HQGLQJ#LQ#D#ORQJ/#VOHQGHU
WHOHVFRSLF#+UHWUDFWLOH,#UHVSLUDWRU\#WXEH>
DEGRPLQDO#VHJPHQWV#406#ZLWK#VPDOO
SUROHJV>#ERG\#ZLWK#PDQ\#ULGJHV#RU#URZV#RI
VHWDH
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3KDQWRP#&UDQH#)OLHV/

3W\FKRSWHULGDH

7KH#3W\FKRSWHULGDH#LQKDELW#FOXPSV#RI#GHWULWXV
LQ#VKDOORZ#ZDWHU/#H[WHQGLQJ#WKH#EUHDWKLQJ#WXEH
DERYH#WKH#VXUIDFH1##>0242625@

E1 1RW#ZLWK#WKH#DERYH#FKDUDFWHUV
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 8

8

D1 7KRUDFLF#VHJPHQWV#DSSHDU#DV#D#VLQJOH
VHJPHQW/#ZLGHU#WKDQ#DEGRPLQDO#VHJPHQWV>
IDQ0OLNH#WXIWV#RI#VHWDH#RQ#WKRUD[#DQG
DEGRPHQ#DQG2RU#IDQ#RI#VHWDH#RQ#ODVW
DEGRPLQDO#VHJPHQW
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 9

E1 7KRUDFLF#VHJPHQWV#GLVWLQJXLVKDEOH#DQG
DERXW#DV#ZLGH#DV#DEGRPHQ>#VHWDH#RQ
WKRUDFLF#DQG#DEGRPLQDO#VHJPHQWV#QRW
WXIWHG#DQG#DQDO#IDQ#DEVHQW
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :

http://www.dfg.ca.gov/cabw/images/blepdor1.jpeg


6

&XOLFLGDH +9E,

'L[LGDH +:D,

9

D1 $QWHQQDH#SUHKHQVLOH#+JUDVSLQJ,#DQG#ZLWK
ORQJ#VHWDH>#SURPLQHQW#PRXWK#EUXVKHV
DEVHQW
1 1 1 1 1 1 3KDQWRP#0LGJHV/#&KDRERULGDH

7KH#3KDQWRP#0LGJHV#DUH#VR0FDOOHG#EHFDXVH#WKH\
DUH#QHDUO\#WUDQVSDUHQW1#7KH\#DUH#XVXDOO\#IRXQG
LQ#ODNHV#DQG#XVH#WKHLU#DQWHQQDH#WR#FDSWXUH#SUH\1#
>/242625@

E1 $QWHQQDH#QRW#SUHKHQVLOH#DQG#ZLWK#VKRUW
VHWDH>#SURPLQHQW#PRXWK#EUXVKHV#SUHVHQW
RQ#HLWKHU#VLGH#RI#ODEUXP#+XSSHU#OLS,
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0RVTXLWRV/#&XOLFLGDH

7KH#0RVTXLWRV#KDYH#D#VZROOHQ#WKRUDFLF#VHFWLRQ
DQG#VZLP#LQ#VWLOO#ZDWHU#ZLWK#D#IOLS0IORS#PRWLRQ1
7KH\#REWDLQ#R[\JHQ#DW#WKH#ZDWHU¶V#VXUIDFH
WKURXJK#DQ#DEGRPLQDO#WXEH1##7KH\#IHHG#RQ
GHWULWXV#DQG#PLFURRUJDQLVPV1##>+2:2432&@

:

D1 3DLUV#RI#SUROHJV#ZLWK#FURFKHWV#+KRRNV,#RQ
4VW#DQG#XVXDOO\#5QG#DEGRPLQDO#VHJPHQWV>#5
IODWWHQHG#OREHV#EHKLQG#DQDO#VSLUDFOHV#ZLWK
IULQJHG#PDUJLQV#DERYH#WKH#KDUG#DQDO
VHJPHQW#ZLWK#SDSLOODH#+OREHV,
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 'L[LG#0LGJHV/#'L[LGDH

7KHVH#PLGJHV#DUH#IRXQG#QHDU#WKH#VXUIDFH#LQ#VWLOO
ZDWHU/#ZKHUH#WKH\#REWDLQ#DLU#WKURXJK#WKHLU
VSLUDFOHV1#7KH\#IHHG#RI#GHWULWXV#DQG
PLFURRUJDQLVPV#LQ#WKH#VXUIDFH#ILOP1##>0242525@

E1 1R#SUROHJV#RQ#4VW#DQG#5QG#DEGRPLQDO
VHJPHQWV>#QR#IODWWHQHG#OREHV#DV#DERYH
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;

;

D1 )LUVW#WKRUDFLF#VHJPHQW#ZLWK#405#SUROHJV
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 <

E1 )LUVW#WKRUDFLF#VHJPHQW#ODFNLQJ#SUROHJV
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 44

http://www.entomology.umn.edu/midge/Culicidae.htm
http://www.entomology.umn.edu/midge/Dixidae.htm


7

6LPXOLLGDH +<D,

&KLURQRPLGDH +43E,

<

D1 +HDG#FDSVXOH#XVXDOO\#ZLWK#D#SDLU#RI#IROGLQJ
IDQV#DW#WKH#XSSHU#VLGHV#RI#PRXWK>
DEGRPLQDO#VHJPHQWV#80;#VZROOHQ>#ODVW
VHJPHQW#ZLWK#D#ULQJ#RI#WLQ\#KRRNV
1 1 1 1 1 1 1 1 1 1 1 1 1 1 %ODFN#)OLHV/#6LPXOLLGDH

%ODFN#)OLHV#DWWDFK#WR#URFNV/#ZRRG#RU#YHJHWDWLRQ
LQ#WKH#ERWWRP#RI#VWUHDPV1#7KH\#ILOWHU#IRRG#IURP
WKH#FXUUHQW#XVLQJ#WKHLU#PRXWK#IDQV1##>+272;2$@

E1 1R#IROGLQJ#IDQV#QHDU#PRXWK>#DEGRPHQ#QRW
VZROOHQ>#QR#ULQJ#RI#KRRNV#DV#DERYH
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 43

43

D1 %DFN#RI#DOO#ERG\#VHJPHQWV#ZLWK#SURPLQHQW
WXEHUFOHV#+HOHYDWHG#IOHVK\#SURMHFWLRQV,
DQG2RU#VHWDH
1 1 1 1 1 %LWLQJ#0LGJHV/#&HUDWRSRJRQLGDH

+LQ#SDUW,

%LWLQJ#PLGJHV/#DOVR#NQRZQ#DV#1R06HH08PV/
W\SLFDOO\#GR#QRW#KDYH#SUROHJV#DQG#DUH#WKHUHIRUH
LGHQWLILHG#WKURXJK#FRXSOHW#44E1#/DUYDH#DUH
H[WUHPHO\#VPDOO/#VZLP#OLNH#VQDNHV/#DQG#DUH
SUHGDWRUV1#7KH#IDPLO\#LV#GLYHUVH#DQG#LQFOXGHV
ULSDULDQ#DQG#WHUUHVWULDO#IRUPV1#$V#DGXOWV/#VRPH
ZLOO#ELWH#SHRSOH#IRU#D#EORRG#PHDO1##>02;2482&@

E1 1R#SURPLQHQW#WXEHUFOH#RU#VHWDH#RQ#EDFN#RI
ERG\
1 1 1 1 1 1 1 1 1 1 1 1 1 1 0LGJHV/#&KLURQRPLGDH

&KLURQRPLGV#DUH#WKH#ODUJHVW#IDPLO\#RI#DTXDWLF
LQVHFWV1#0RVW#KDYH#ERWK#DQWHULRU#DQG#SRVWHULRU
SDLUV#RI#SUROHJV#EXW#DUH#TXLWH#GLYHUVH#LQ#WKLV
IHDWXUH#DV#ZHOO#DV#LQ#IRUP#DQG#VL]H1#%HFDXVH#RI
WKH#VL]H#DQG#GLYHUVLW\#RI#WKH#IDPLO\/#WKH\#FDQ#EH
IRXQG#LQ#DOPRVW#DOO#DTXDWLF#KDELWDWV/#DQG#VRPH
VSHFLHV#DUH#KLJKO\#WROHUDQW#RI#SROOXWLRQ#DQG#ORZ
OHYHOV#RI#R[\JHQ1##7KH\#DUH#PRVWO\#KHUELYRUHV/
GHWULWLYRUHV#DQG#SUHGDWRUV#DQG#DUH#DOVR#DQ
LPSRUWDQW#IRRG#VRXUFH#IRU#ILVK1##>+2;924842$@

http://www.entomology.umn.edu/midge/Simuliidae.htm
http://www.entomology.umn.edu/midge/Chironomidae.htm
http://www.entomology.umn.edu/midge/Ceratopogonidae.htm


8

3V\FKRGLGDH +44D,

6WUDWLRP\LGDH +45D,

&RS\ULJKW#�#4<<9#E\#.HQGDOO2+XQW#3XEOLVKLQJ
&RPSDQ\1##8VHG#ZLWK#SHUPLVVLRQ1

44

D1 $OO#ERG\#VHJPHQWV#GLYLGHG#LQWR#506#VXE0
VHJPHQWV/#VRPH#RU#DOO#ZLWK#KDUGHQHG
SODWHV#RQ#EDFN>#GDUN#VSRWV#ZKHUH
KDUGHQHG#SODWHV#DUH#ODFNLQJ>#DQDO#VSLUDFOHV
RQ#VKRUW#WXEH
1 1 1 1 1 1 1 1 1 1 1 1 0RWK#)OLHV/#3V\FKRGLGDH

7KH#0RWK#)OLHV/#DOVR#FDOOHG#'UDLQ#)OLHV/##DUH
IRXQG#DPRQJ#GHEULV#DQG#YHJHWDWLRQ#LQ#VKDOORZ
DUHDV#RI#SRQGV#DQG#VWLOO#PDUJLQV#RI#VWUHDPV1
7KH\#DUH#FRPPRQO\#DVVRFLDWHG#ZLWK#RUJDQLFDOO\
SROOXWHG#ZDWHU#DQG#FDQ#HYHQ#OLYH#LQ#VLQN#DQG
IORRU#GUDLQV1#7KH\#IHHG#RQ#GHWULWXV#DQG
PLFURRUJDQLVPV#LQ#WKH#VXUIDFH#ILOP1##>024272&@

E1 %RG\#VHJPHQWV#QRW#VXEGLYLGHG>#VXUIDFH
VPRRWK#DQG#ZKLWH#ZLWK#D#IHZ#VHWDH#RQ#ODVW
VHJPHQW>#QR#DQDO#VSLUDFOHV#EXW#VRPHWLPHV
DQ#DQDO#SUROHJ
1 1 1 1 1 %LWLQJ#0LGJHV/#&HUDWRSRJRQLGDH

+LQ#SDUW,
6HH#FRPPHQWV#LQ#FRXSOHW#43D#DERYH1#
>02;2482&@

45

D1 +HDG#FDSVXOH#PRVWO\#YLVLEOH>#ERG\
VRPHZKDW#IODWWHQHG#GRUVRYHQWUDOO\/#VNLQ
WRXJK#DQG#OHDWKHU\>#XVXDOO\#ZLWK
GLVWLQFWLYH#H\H#EXPSV>#DQDO#VSLUDFOHV
VXUURXQGHG#ZLWK#ORQJ#KDLUV
1 1 1 1 1 1 1 1 1 6ROGLHU#)OLHV/#6WUDWLRP\LGDH

0DQ\#6ROGLHU#)OLHV#GHYHORS#LQ#WHUUHVWULDO
KDELWDWV/#EXW#D#IHZ#OLYH#DPRQJ#YHJHWDWLRQ#LQ#WKH
VKDOORZ#PDUJLQV#RI#ODNHV1##$V#ZHOO#DV#WKH#DERYH
FKDUDFWHULVWLFV/#WKH\#DUH#RIWHQ#FRYHUHG#ZLWK
FDOFLXP#FDUERQDWH#FU\VWDOV1#7KH\#OLYH#MXVW#EHORZ
WKH#ZDWHU¶V#VXUIDFH#DQG#IHHG#RQ#DOJDH#DQG
GHWULWXV1##>0242:25@

E1 +HDG#FDSVXOH#PRVWO\#LQWHUQDO>#ERG\
XVXDOO\#F\OLQGULFDO>#QR#GLVWLQFWLYH#H\H
EXPSV>#QR#ORQJ#KDLUV#DW#DQDO#VSLUDFOH
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 46

)LJ1#44D##0#)URP#$Q#,QWURGXFWLRQ#WR#$TXDWLF#,QVHFWV#RI#1RUWK#$PHULFD/#7KLUG#(GLWLRQ#E\#51:1#0HUULWW#DQG
.1:1#&XPPLQV1##&RS\ULJKW#�#4<<9#E\#.HQGDOO2+XQW#3XEOLVKLQJ#FRPSDQ\1##8VHG#ZLWK#SHUPLVVLRQ1

http://www.entomology.umn.edu/midge/Psychodidae.htm
http://www.entomology.umn.edu/midge/Stratiomyidae.htm


9

6\USKLGDH +46D,

3KRULGDH/#VKRZLQJ#HQODUJHPHQW
RI#SRVWHULRU#VSLUDFOHV +47D,

(SK\GULGDH +48D,

&RS\ULJKW#�#4<<9#E\#.HQGDOO2+XQW#3XEOLVKLQJ
&RPSDQ\1##8VHG#ZLWK#SHUPLVVLRQ1

46

D1 5HWUDFWDEOH#UHVSLUDWRU\#WXEH#DW#OHDVW#KDOI
DV#ORQJ#DV#ERG\
1 1 1 1 1 1 1 1 1 1 1 1 1 1 )ORZHU#)OLHV/#6\USKLGDH

7KHVH
GLSWHUDQ#ODUYDH#DUH#DOVR#FDOOHG#5DW0WDLOHG
0DJJRWV1##0RVW#RI#WKH#6\USKLGDH#KDYH#SUROHJV
DQG#FRPSDUHG#WR#RWKHU#%UDFK\FHUDQV/#DUH
EURDGHU#DQG#EOXQWHU#QHDU#WKH#KHDG1#7KH\#OLYH#LQ
VKDOORZ#DQG#VWLOO#ZDWHU/#HVSHFLDOO\#ZKHUH
GHFRPSRVLQJ#RUJDQLF#PDWWHU#LV#DEXQGDQW/
LQFOXGLQJ#LQ#VHZDJH#ODJRRQV1#/DUYDH#IHHG#RQ
GHWULWXV#DQG#PLFURRUJDQLVPV#DQG#DGXOWV#IHHG#RQ
QHFWDU#IURP#IORZHUV1##>024292&@

E1 1R#UHWUDFWDEOH#UHVSLUDWRU\#WXEH
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 47

47

D1 $QWHULRU#VSLUDFOHV#VLPSOH/#HDFK#ZLWK#4#WR
VHYHUDO#RSHQLQJV#DUUDQJHG#DURXQG#WKH#HQG
RI#D#VKRUW#SURMHFWLRQ>#ERG\#RIWHQ#IODWWHQHG
DQG#ZLWK#VHYHUDO#WXEHUFOHV>#SRVWHULRU
VSLUDFOHV#RQ#5#VKRUW#VWDONV/#HDFK#ZLWK#5
SDLUV#RI#RSHQLQJV#DUUDQJHG#RQH#EHKLQG#WKH
RWKHU
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3KRULGDH

7KH#3KRULGDH#PRVWO\#IHHG#RQ#GHWULWXV#DQG
PLFURRUJDQLVPV#DQG#OLYH#LQ#VHGLPHQWV#RI#ODNHV
DQG#VWUHDPV1#2QH#VSHFLHV#LV#D#SUHGDWRU#RI
3V\FKRGLGDH1#7KH\#DUH#VRPHWLPHV#IRXQG#LQ
WULFNOLQJ#ILOWHU#EHGV#RI#VHZDJH#WUHDWPHQW#SODQWV1#
>;232425@

E1 1RW#ZLWK#WKH#DERYH#FRPELQDWLRQ#RI
FKDUDFWHULVWLFV
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 48

48

D1 %RG\#WHUPLQDWLQJ#LQ#D#VKRUW#GLYLGHG#WXEH
RU#LQ#D#SDLU#RI#VSLQHV
1 1 1 1 6KRUH#DQG#%ULQH#)OLHV/#(SK\GULGDH

7KH#PDQ\#JHQHUD#RI#(SK\GULGDH#DUH#TXLWH
GLYHUVH#LQ#KDELWDW#SUHIHUHQFHV1#0RVW#DUH#RQO\
VHPL0DTXDWLF/#EXW#WKH#DTXDWLF#W\SHV#OLYH#DPRQJ
YHJHWDWLRQ#DQG#GHEULV#LQ#VKDOORZ#ZDWHU#RU#LQ
XQXVXDO#KDELWDWV#VXFK#DV#SRQGV#FRQWDLQLQJ#RLO1
7KH\#IHHG#RQ#DOJDH#DQG#GHWULWXV1#6RPH#KDYH
SUROHJV#RQ#WKH#DEGRPHQ1##>;2;2;2&@

E1 %RG\#QRW#WHUPLQDWLQJ#LQ#D#VKRUW#GLYLGHG
WXEH#RU#LQ#D#SDLU#RI#VSLQHV
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 49

)LJ1#47D#0#)URP#$Q#,QWURGXFWLRQ#WR#$TXDWLF#,QVHFWV#RI#1RUWK#$PHULFD/#7KLUG#(GLWLRQ#E\#51:1#0HUULWW#DQG#.1:1
&XPPLQV1##&RS\ULJKW#�#4<<9#E\#.HQGDOO2+XQW#3XEOLVKLQJ#FRPSDQ\1##8VHG#ZLWK#SHUPLVVLRQ1

http://www.entomology.umn.edu/midge/Syrphidae.htm
http://www.waterbugkey.vcsu.edu/php/familydetail.php?idnum=7&f=Ephydridae&ls=larvae


:

6FLRP\]LGDH +49D,

7DEDQLGDH +4:D,

'ROLFKRSRGLGDH +4;D,

&RS\ULJKW#�#4<<9#E\#.HQGDOO2+XQW#3XEOLVKLQJ
&RPSDQ\1##8VHG#ZLWK#SHUPLVVLRQ1

&RS\ULJKW#�#4<<9#E\#.HQGDOO2+XQW#3XEOLVKLQJ
&RPSDQ\1##8VHG#ZLWK#SHUPLVVLRQ1

49

D1 3RVWHULRU#VSLUDFXODU#GLVN#ZLWK#EUDQFKHG
KDLUV#DQG#VXUURXQGHG#E\#;043#OREHV/#VRPH
YHU\#VKRUW>#ERG\#ZULQNOHG/#ZLWK#VHJPHQWV
RIWHQ#FRYHUHG#ZLWK#VKRUW/#ILQH#KDLUV>
SRVWHULRU#VHJPHQW#RIWHQ#VRPHZKDW
WDSHUHG
1 1 1 1 1 1 1 1 1 1 1 0DUVK#)OLHV/#6FLRP\]LGDH

7KH#0DUVK#)OLHV#DUH#SUHGDWRUV#RU#SDUDVLWHV#RI#VQDLOV
DQG#FODPV1#7KH\#OLYH#LQ#VWLOO#ZDWHU#QHDU#WKHLU#SUH\1
7KH\#EUHDWKH#DLU#WKURXJK#WKHLU#VSLUDFOH#DW#WKH#ZDWHU
VXUIDFH#DQG#VZDOORZ#DQ#DLU#EXEEOH#WR#NHHS
WKHPVHOYHV#DQG#WKHLU#SUH\#IORDWLQJ1##>;2;24525@

E1 3RVWHULRU#VSLUDFXODU#GLVN#ZLWKRXW#KDLUV>#LI
VXUURXQGHG#E\#OREHV/#ERG\#QRW#ZULQNOHG
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4:

4:

D1 $EGRPLQDO#VHJPHQWV#40:#JLUGOHG#E\#607
SDLUV#RI#FUHHSLQJ#ZHOWV>#VSLQH#RU#YHUWLFDO
EDU#EHWZHHQ#SRVWHULRU#VSLUDFOHV>#QR#RWKHU
SURMHFWLRQV#IURP#WKH#DEGRPHQ
1 1 1 1 1 +RUVH#DQG#'HHU#)OLHV/#7DEDQLGDH

7KH#7DEDQLGDH#OLYH#LQ#ULIIOHV/#VWUHDP#PDUJLQV/#DQG
DPRQJ#YHJHWDWLRQ#LQ#ODNHV1#7KH\#DUH#SUHGDWRUV#RI
RWKHU#PDFURLQYHUWHEUDWHV#DV#ODUYDH#DQG#DUH#EORRG0
VXFNHUV#DV#DGXOWV1##>0252;2&@

E1 'LVWLQFW#SUROHJV/#SDLUHG#FUHHSLQJ#ZHOWV
SDLUHG#WHUPLQDO#SURFHVVHV#SUHVHQW/#EXW#QR
JLUGOHV#RI#FUHHSLQJ#ZHOWV
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4;

4;

D1 %RG\#WHUPLQDWLQJ#LQ#D#VSLUDFOH#SLW#ZLWK
IRXU#SRLQWHG#OREHV
1 1 /RQJ0/HJJHG#)OLHV/#'ROLFKRSRGLGDH

7KLV#IDPLO\#LV#UHSUHVHQWHG#E\#VHYHUDO#WHUUHVWULDO
VSHFLHV#DV#ZHOO#DV#D#IHZ#DTXDWLF#VSHFLHV1#7KH\
OLYH#LQ#D#YDULHW\#RI#VWUHDP#DQG#ODNH#KDELWDWV#DQG
DUH#SUHGDFHRXV1##>02;2;2&@

E1 %RG\#QRW#WHUPLQDWLQJ#LQ#D#VSLUDFOH#SLW#ZLWK
IRXU#SRLQWHG#OREHV
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4<

)LJ1#49D#DQG4;D#0#)URP#$Q#,QWURGXFWLRQ#WR#$TXDWLF#,QVHFWV#RI#1RUWK#$PHULFD/#7KLUG#(GLWLRQ#E\#51:1#0HUULWW
DQG#.1:1#&XPPLQV1##&RS\ULJKW#�#4<<9#E\#.HQGDOO2+XQW#3XEOLVKLQJ#FRPSDQ\1##8VHG#ZLWK#SHUPLVVLRQ1

http://www.waterbugkey.vcsu.edu/php/familydetail.php?idnum=7&f=Sciomyzidae&ls=larvae
http://www.entomology.umn.edu/midge/Tabanidae.htm


;

$WKHULFLGDH +4<D,

(PSLGLGDH +53D,

0XVFLGDH +53E,

&RS\ULJKW#�#4<<9#E\#.HQGDOO2+XQW#3XEOLVKLQJ
&RPSDQ\1##8VHG#ZLWK#SHUPLVVLRQ1

&RS\ULJKW#�#4<<9#E\#.HQGDOO2+XQW#3XEOLVKLQJ
&RPSDQ\1##8VHG#ZLWK#SHUPLVVLRQ1

4<

D1 %RG\#WHUPLQDWLQJ#LQ#D#SDLU#RI#KDLU\
GLYHUJHQW#SURMHFWLRQV>#DEGRPHQ#ZLWK
SUROHJV#RQ#;#DEGRPLQDO#VHJPHQWV
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 $WKHULFLGDH

7KH#$WKHULFLGDH#DUH#UHSUHVHQWHG#E\#WKH#VLQJOH
JHQXV#$WKHUL[#LQ#0DU\ODQG1#7KH\#DUH#IRXQG#LQ
ULIIOHV#DQG#DPRQJ#YHJHWDWLRQ#LQ#VWUHDPV#DQG
IHHG#RQ#LQVHFW#ODUYDH1##>/242425@

E1 'LYHUJHQW#SURMHFWLRQ#DEVHQW#RU#QRW#KDLU\>
ZLWK#RU#ZLWKRXW#SUROHJV
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 53

53

D1 6RPH#H[WHUQDO#KHDG#VWUXFWXUH#YLVLEOH/#ZLWK
SDOSL#DQG#DQWHQQDH#XVXDOO\#SUHVHQW>
DEGRPHQ#XVXDOO\#ZLWK#SUROHJV#DQG
HORQJDWH/#SDLUHG#WHUPLQDO#DSSHQGDJHV#RU#D
VZROOHQ#VHJPHQW
1 1 1 1 1 1 1 1 1 1 1 1 1 1 'DQFH#)OLHV/#(PSLGLGDH

7KH#DTXDWLF#ODUYDH#RI#'DQFH#)OLHV#DUH#VPDOO#+?#:
PP,/#SUHGDFHRXV/#DQG#OLYH#LQ#IDVW#FXUUHQWV#RI
VWUHDPV1##>0262:2&@

E1 1R#YLVLEOH#H[WHUQDO#KHDG#VWUXFWXUH>
DEGRPHQ#RIWHQ#ZLWK#FUHHSLQJ#ZHOWV#DQG
XVXDOO\#VKRUW#SDLUHG#WHUPLQDO#DSSHQGDJHV
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0XVFLGDH

7KH#0XVFLGDH#DUH#SUHGDWRUV#OLYLQJ#LQ#VWUHDPV/
PDUVKHV#DQG#SRQGV1##>0242;2&@

)LJ1#53D#DQG53E#0#)URP#$Q#,QWURGXFWLRQ#WR#$TXDWLF#,QVHFWV#RI#1RUWK#$PHULFD/#7KLUG#(GLWLRQ#E\#51:1#0HUULWW
DQG#.1:1#&XPPLQV1##&RS\ULJKW#�#4<<9#E\#.HQGDOO2+XQW#3XEOLVKLQJ#FRPSDQ\1##8VHG#ZLWK#SHUPLVVLRQ1

http://www.waterbugkey.vcsu.edu/php/familydetail.php?idnum=7&show=1508&fa=Athericidae&o=Diptera&ls=larvae
http://www.entomology.umn.edu/midge/Empididae.htm
http://www.waterbugkey.vcsu.edu/php/familydetail.php?idnum=7&f=Muscidae&ls=larvae



